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(54) Title: PIGMENT PROTEIN 

1—1 

^ (54) mm(o^9^t fems^s 

(57) Abstract: It is intended to provide a novel pigment protein originating in Cnidopus japonicus. Namely, a pigment protein 
^ originating in Cnidopus japonicus which has the following characteristics is provided: (1) having a maximum absorption wavelength 
Tf of 559 nm and having a maximum fluorescence wavelength of 578 nm: (2) having a molar absorption coefficient at 559 nm of 6 11 50; 
O (3) having a quantum yield less than 0.01; and (4) the pH sensitivity of the absorption properties being stable at pH 4 to 10. 
vH 

55(57)519: *«IB<DB«II*. a^f^-f V^Vf^-V^^ (Cnidopus japonicus) lcS*r**raftfeSSSaiI$fittf 
^ SZirXffe-So *«Wf3cfc*lli. □^^-f V^>^-V^ (Cnidopus japonicus) 4*OTIS<Dl$14**-r *ft*gfi 
O S*^*!^**^'^- (1) KflXffi::^«fi3&^5 5 9nm-Cfcy. itJta:^«ft3&<5 7 8nm-Cj5« : (2) 5 59 nm 
> (cfclt^^jHR3tfi6tt*<6 1 1 50r*&6; (3) fi^-«*3&<0. 0 1 *5aT*fcS ; (4) *8RJtt»1ta) p H RS 
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^y^"^^ (Cnidopus japonicus) ^^<Dl§fMti:'&!MW^^R'V^^<DmMi^M-t 

'i;y^(0^^ir'^T ' yfi^ h yT (Aequorea victoria) iClft 

(GFP) fe<ii^tc:}3V>T#<<0^)iSr*'r5o ftifi^ y^/^A^^gg 
j: tJ^^^ae^ (semi-rational) »^Mfl^ifetJ:»<5l/ NT, -fe«:3f{b$ 

ftt)<t<'g^ffi$tt5GFP^M#:<0-o^ L-CMfeM^fiW (YFP) 
\ihM,> YFPft. tJ^^-J^ (Aequorea) GF P^^i!|s<^'f'T-'b*fti6ftom3te 

^^i"o :^^^®YFPO£*5j:tJ«${i, 60,ooo~ioo.oo(ftrW*5<}; 

rj?0.6~0.8 Tfel9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544). 

%1t. GFPggmfl=<^flfe<^^Jit.T. -J/ryll^SeSf (CFP) E 
CFP (enhanced cyan fluorescent protein) ;&5^f>Jl/TVN5„ Sfc, ^ V 
'^^^ (Discomasp.) {i^fe^^feMfiK (R F P) t>^il$ixr*3 «? . DasRed 
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s^^'l' y^y^Y^ (Cnidopus japonicus) t S5i5l-5ff^!fe^ 

^yi^t^ (Cnidopus japonicus) CD c DN A^-Y 7"^ y ^:5*b±IHy7^ 

\C^:^Vlto $P>{c:*:3gB«#e>Jt. ^bttyta^^-f y '^y^^^ (Cnidopus 
japonicus) 

fiP'ib^ 2|s:||?a^Cj:;^^{^^ ^'^^^•^ y (Cnidopus japonicus) ^jfeO 

( 1 ) mm±^^i>^ 5 5 9 n m-^fc •? . mtm-X^^i)^ 5 7 8 nm-Cfc5 ; 

(2) 5 5 9 nmtCjJJt^^/^K^^^Ji^e 115 Q-efcS ; 

(3) *^Md5 0. 0 iTlc^-efoS ; 

( 4 ) p H^^m^ p H 4 - 1 0 X^^Xh 5 : 

( a ) sB^j#-^ 1 iciB^oT 5: / mmn ; 

etc:sij£Dti®ic<fcti.{^. *^§a<^MeK^=i- h^-r^DNAim^ 

( a ) iBJiJ## 1 1-IB^OT ^ y miB^J^Sr = - Ki-5 DN A ; 
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mm. :^^m(D=i^'^y( y^yi^^ ^ ^^(^^MW^M (kp) om^^ 

275nm (i-iK6<It-SeS5t*i: LTftfc>n5®)fc^ (^#:^T ^ /^OK3fe) % 
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(D=i^'^4y^y'^^^^MO^mM&K (KP) #%(D!g3teS:5SpH4~pH 

msn, :^mm(D=i^i'4 y^y^'r ^ ^^(D^^m^K (KP) (Dlk%^^ 

(1) 

*^M<^'fel^Me®ri> 3^'?-'l'y^V'5^^:J' (Cnidopus japonicus) fejfeO 

( 1 ) 5 5 9 n mr*fc !? X 5 7 8 n m-Cfc 5 ; 

(2) 5 5 9 nm{::d3tt5^/V!a*#W6 115 Q-X^h^ ; 

(3) i^itKWo. 0 i^m-^h^ ; 

(4) P HSgtt;55 p H 4 ~ 1 0 tf^ST-fcS : 

zi^^yf y^y^^^ (Cnidopus japonicus) fi. flJlSSj^ (CNIDARIA) 
AiP (Anthozoa) lCjR«^ y ^f^^r 1 at'fe 19 ^ tP^SfflO^ y ^^^/f"-^ 

fj:^. :^^^£kTOMM^*\'<^it, .=i*^'< y (Cnidopus japonicus) 
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*) . n^m-k^^T^ 5 7 8 nm-CfcS, Sfc. 5 5 9 nm{t*3Jt^^/V<R3fe 
^ictte 1 1 5 0T?fc«9. S^MfiO. 0 l?|c?i|-CfcSo 

(5 7 8 nm) (^«5fet)®«)r^V\ ^ *|g?g(75fe^ga»«. (1) 

FRET(DT^±:/^—^'f- tVXm^^fc*). (2) Mb 

19 ^ fcsvNtt (3) geiioT5/m@a^j«^^#Auxm^^sr^'rsipic 

?IJ: 

^ U < « 1 5 IHx m\mt. U < 1 ^ 3 fim^;SrE»1-5, 
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SrS^H-Lx -?:tt^^ffiV^-C^ a^^^y^^'^^^ {Cnidopus japonicus) 

(2) >^%PJODNA 

NAdSWfe.*T/5o 

(a) iB^J#-^l(C|B«(^T^yM^J^ = -K-r^DNA 

( b ) mm^ 1 tj:iB«<^7 5 / mun\^^^^x 1 hn<oT % / m<DX^, 
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^J^='-K1-'5DNA : 

( a ) 2 {c:|B^O:feKiS^iJ ; Xfi. 

( b ) mm-^ 2 lc|a«©mM^J}::*3V^T 1 /5i^ ^M®^»<^^^x s^^t;^ 

#^fi^:/7-r-7-^fflv^fcjKy (PGR) icio-cistit 

J: o -C.I^M^Sr^i-S D N A Sr^H-r 5 r t 5o <^ i 9 
^J;t(fs Molecular Cloning: A laboratory Mannual, 2™* Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989^ MtJ^l^ Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) iZ-WM 

(3) :^^m(Dm^^^^'^'$'- 

7 



WO03104461 fhttp://wvw.getthepatent.com/Login.doq/$mfink99/Fetch/Defautt.doq/WO03104461xpc?getData=1^ 9 of 33 



WO 03/104451 



PCT/JP03/07337 



;^ • ■v/Uhi^jir::^/^ • T^y^ifj&'fe-?- (Bacillusstearothermophilus 
maltogenic amylase gene)^ /■^^/V;^ • V ^ a T^7^"^3ftfe^ 

(Bacillus licheniformis alpha-amylase gene)^ y<'f'A^7^ > Y^n]} -x^zr. 
"BAN T 5 T'— if jI'StF (Bacillus amyloliquefaciens BAN amylase gene)^ 
'-t^^]}^ • T/V;& y 7" n XT — -^a^^ (Bacillus S ubtilis 
alkaline protease gene)t>L< ft/^f^/V:^ • T^^/V;^ • ^i^P iX^— ^itfe-f- 
(Bacillus pumilus xylosldase gene) (D7"P^— ^> "Sytfi^ r^-v^ • JJ>^^(r> 
P„^L< «P,7°P^-^5'^ lac. trp^U<(itac T^n^-^/jtif^^S 

T-l (p?^t3^:^^-r:/ae^) ^fcfiTf*/ !^-r/v;^ 2 

KU >':/p^— p 1 o::/n^— tJf. h^y^r • y • 
p^-:?> *fcfi/-^=ar3L!^pT>^/v;^3 9KilMll?D»i3te^yp^-^^;i5fc 
(D^n^-'$', T/V^-/Uxt KP^f- ifltfe^>^P^-^s TP I IT'P^ 

^^®«T-f»Rrti'fc::^p^-^o«ajt L-Cft. ADH3yp^-;^*;fcf* 

± 5 ''jtjifj ti^-^^-^ ^tixhi:^\ (om^^^-< 
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*5j:T^iBf?^>'/^>'i^ffi^J(^^r^TT/l?'^'/^;=^ va rna Sr=-K"r5^> 

RTIIt-i-S D N AiBi^J^rSrii bTt> <}; < .^<^-^J i Utfi s V 4 0 ^^^(^t 
;t;-i:Lrfi. -:^t ^uW^v^^^-'t (DHFR) *fc«;//f-2^ 

(4) i^^^<OJ^'mM^ 
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Si^lia;5S^Jf btU, -Pilx-f^^ IJ-^/;*; P-^>f -fey^ • -fe Wfi/a^(Saccharomyces 

cerevislae)^fc^ii^5/;^ n-v^-fe;^ • ^J'/W-^U ( S accharomyces kluyveri)^ 

(^ilx.f^^ Baculovirus Expression Vectors, A Laboratory Manual ; 'Bl(J- 
jjVy V -l/P h=i— /UX- •^^/'^l'^ 3. y—«/^-Y;^-ni^— , Bio/Technology, 

6. 47(1988)^{CEm)o 

^T^ h^yyr ' y y:i-f^=-ti • VT— ' jKy^KPi^x • i^^/w;^ 

(Autographa californica nuclear polyhedrosis virus)^^^!/^^ ;i t i)^X^ 
m^mS^t b-Cfi. Spodoptera frugiperda (D§m^BXh^ S f 9. S f 2 

10 
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•T=.aT/K t?":/!; a.— -Ji-^^^'^y— ^^-ry K';^:^/^°=— (W. H. Freeman 
and Company). =.3l — 3— (New York). (1992)]. Trichoplusia ni ©|P^^Ji& 
•CfcSHi Five (-r^^f hPi>aii/^ti!{)^^ffiVN5::tdST?t5o 

^?^^^«Jt±tet-ei#«i-^o m'M.^m^(Di^^mi-^hs :^wn(om^'M.^mm 
mmWi. nmm. wm-Wf^^^tmms v^i^/i'r5y3i^/V'(DEAE)-fe7Tn 

^:;^^<OVi^l^^^\,^fd^y('^l^^'^i^n-^Yif'7y^-Wi^ S-SepharoseFF(7 

(5) i^^m(D^mm^WRV^^h,^^t^m^m&'M<DMm 
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K-rSDNA^#5C<k:iiS-et5o ::(DDNA^^iiS:^j;|l^5^tc:#A«-i:tii 
^'f-m(0^:S.j!P^^^m-t^^m(0-^hLX. FRET 

Tv^*^&« (CFP) xm'^vti^-o^^^t. M-o^^m^ntLxo 
n^^^m^n (yfp) x-m^i^tc^-f^^'^t^^^^'^^^ti^x'o. n 

#.«3teSeif (YFP) SrT:J'-fe7';?-:»-^iU-Cf^^$*s i/Ty^ytm^W 
(CFP) ;SrK"t-:9-^i bTf^ffl^"^!:^ M#<^K-CFRET (m^fe^'ir^:;!^/^ 

^^^hm^vx,^tih(Dm%mtm^x^x^^m<Dn:s:i^^^'^Uitir^o 

^fcJ^KOfe^lieSfi. mi,^. FRET (^^t^iJl^^^/l'^-te^) l-^3Jt5 

12 
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(6) 3|s:^g^(^^y h 

:^?^m\z.i.M. :^mmmK^w,Lit^mm&m. M^m^n. dna. 

(1) ±mk<D^iii 

Sn^t^xf y^V^^^ {Cnidopus Japonicus) SrffiVNfc, ^^tfcs^'^^^y 
^^^5^^ ^IL#-C##> Mlt*! i^yMZ." TRIzol" (GIBCO BRL) 7. 5m 1 
ilD;tTAt^^v^-^'<Xb. 1500xg -t? 10:$>F^i^'ij«Lfco ±^te:^ nn-^/VA 1.5 m 1 
15#raSI«iLfv:#> 3:9-^j^SLfco 7500xg t? IS^ffijt'ij'Lfco ±m 
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X* 10 ^raji'ij VfCo ±?t«rt#T 70%3i^ J -/W^ 6ml M^CX ITOOOxg X 10 ^Ffl 
LfCo ±»iSr*lTet:it^ir DEPC tK 200 m 1 T?^^ Llfco DEPC tK^T?^^ tfc± RNA 
^ 100ft(-#f^UTO.D.260 h 0.D.280<^^it^^S!|^t-CRNA^S^^^l!|ofco ^fe 
<^^#:;5>b 2mg <D total RNA ^Sr^fc, 

(2) First strand cDNACD-g'J^ 

RNA 4Atg Sr1S^b> First strand cDNA (D^^^ v V " Ready To 
Go" (Amersham Pharmacia) i !9 cDNA(33ul) ^-^^Lfco 

( 3 ) Degenerated PCR 

t ft First strand cDNA (33 m D <^ 5 3 M 1 SrUM UT PCR Sr^To yt, 

5' - GAAGGRTGYGTCAAYGGRCAY-3' (primer 1 ; SB3?!l#-§- 3 ) 
5' - ACVGGDCCATYDGVAAGAAARTT-3' (primer2 ; iB^J#-^4) 



PCRSJt&^m^ 

7^y:/'U'«-h (first strand cDNA) 3^1 

XIO taq ^<yy7^ Sjul 

2. SmMdNTPs 4m 1 

100 mM primerl ljul 

100/iM primer2 Ijul 

^yg 35^1 

taq polymerase (5U/ ^ 1) 1^1 

PCRS^&^# 

94*0 1^ (PAD) 
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94'c 30 # mm 

52*0 30# i:/'yy(-^—<Dy'y:f\y—h^(D7:^—Vy^ 
72'C 1^ 

Tiffc, 30i^^jJ'/V'fi#<7>M^{i43'Ci:;^e5o 
72'C 7 

-Ego pcR ^!t^-x^mh^rz.m^M!^ ini^y'i^:fu-htLx.h^ -^m 

(4) ^-f^ u-=^>'^Rxjpmmmm<D^'^ 

ItiS U:fcDNA®f>i-^pT7-blue vector (Novagen)lC'7-l'y—v' 3 ^^LfCo 
(TGI) hy^'^y;*-— i/'3:^LX^/V-Jj^!7-f :/^lrm\ 

mmm^ dna ^^-^ a^vi^— t j; •? »:^l±o n^fit.mMmi}^m<o^%mB 

(5) 5' -RACEife 

Degenerated PCR l?#bny5: DNA ^jiTO 5' {l!|<?5*^SSB?'J^^;£1-5fc»{il 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^fflV^T. 5' -RACE Jfe^tf o/c, mmtVX (1) -C^Stfc^RNA ^ 3^8 ^ 

^■&(Dmii^^^(D DC-tailed cDNA O-IH B (OiHilC^ 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer3) (SB^IJ#-f-5) 
5' -ATAGATCAGGCAATCTCCC -3' (primer4) (iB?lJ#-^6) 

15 



It. 



WO03104461 rhttp://vww.getthepatentxom/Loqin.doq/$mfink99/Fetch/Default.dog/WO03104461.cpc?qetData=1pnum=W 17 of 33 



PCT/JP03/07337 



WO 03/104461 



5' -GGCCAOGCGTCGACTAGTAC-3' (primerS) (iaa?!l#-f- 7 ) 
5' -GGTGAGCTGTGAGGTGACCA-3' (primer6) (iH^J#-^8) 

T:ffti-7.^/i^mm^W}'Csmm^i^it 450bp (d^^i^ kst^ m umm tyto 

3»g{ L fc DNA »f K- ^ pT7-blue vector (Novagen) \Lyy(^—i^a^^ Lfco i^V^MW 
(TGI) yfCT'/V— ^!7^ f-fe Wi^ ^/^^f V\ 6 

n=-(^:fej^0a: tJ plasmid DNA iSri^i^UT, #A^ixfc DNAifiT-(^*S£iE 

^J^ DNA i/- :^ 3i y f— li: ± «3 Ulfelo 
(6) 3' -RACE^ 

Degenerated PGR -e#fj;h.fc DNA Sf^T-^^ 3' ilOglS^fi, JiiT'^^^^'V- (4) 
ommW.y^^^'^-^nhtlfc'^n^m^ffm Ltc primer? , UTO primerS ^ffi 
V ^t. PGR -e#fco br ( 2 ) -C^S t first strand cDNA 3 m 1 U 

5' - GACCGAAGGOGGGCCATTGC -3' (primer?) (iB^J#-^9) 

5' -AAGTGGAAGAATTGGCGGCGGGAGAATTTTTTTTTTTTTTTTTT-3' (primerS) (Ba^j## 



10) 

pcRS^&?K«a^ 

^yyu—h (first strand cDNA) 3/ul 
XIO taq y<--/7T— 5/zl 
2.5mMdNTPs 

20 /zM primer? liul 
10 ju M primerS 1 iu 1 

^!JQ 35//1 
taq polymerase (5U/ 1) 1 /x 1 

PCRS/^:^# 
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94*C 1:9- (PAD) 

30 # mm 

55"C 30 # (yy-f-^— <0-r:^yu- h--C»T=-y yi/) 

±1S 3 y :/^lr 30 f-^ /vfxo fco 
72X: 7^ (M^OWS:) 

T;i{f n mm^i^f^m 1200bp O/^y K^^ "9 tli ffiMU 
fCo *tiS[ b DNA m}^ Sr pT7-blue vector (Novagen) kLy^ ^—iyayV tCo 

ev^3C=-O:*:^i0i 15 plasmid DNASr^MUT^ nK^^tltcimmJ^omM 
DNA v^-i^3:yf— J; U^^Ufc, #^tl.fc^ftO*SSE^J^iS?lJ#-^ 

^try'y-r -^-^Irf^SSl ( 2 ) -CfiS Lfd First strand cDNA i LT PCR 

5' - CGGGATCCGACCATGGCTTCAATGATTAAAG-3' (primerQ) (iB^lJ#-tl 1) 
5' - CCGGAAnCTTAGTGCTTTGACGGGGCAACATC-3' (primer 10) (SBa?!J#-^ 1 2 ) 



(first strand cDNA) 3Atl 

XIO pyrobest ^^vVr^ 5 Ail 

2.5mM dNTPs 4iul 

100 /iM primers 1^1 
100 iuM primer 10 
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^yg 35 /zi 

pyrobest polymerase (5U/ jtt 1) Ifil 

94^ 1^ (PAD) 
94*0 30 # mm 

55*0 30 # i:f'7^'r—(D'r-y':/l^'-h^OT:^—])yV) 

72'C 1:9- (T/y^-^H**) 
±|B3;^x^;/7°^30f--('i5^ /vff o fco 

4'C-e(!^i$ 

T:lfn-:^V/i-<Dm.%^W}'C. ii<i$^^;fcJi^J700bp(D/V/F^§]^3t^U. i^M 
LT pRSET vector (Invitrogen) (D BamB. I > BcoR I SP^fe^ei n — = VX^ 

±mmm (jmio9-de3) x^m^'^tLo mum&\t]iMm^nis-tagm< 5ic 

=iy^hy^h UfcO-eiS^S Stt Ni-Agarose gel (QIA6EN) -O^ll L:fco ^M<D 

(1) tftmmt<Dmm 

20nU(D-&mW&.50m HEPES pH7. 5 Ir^ V n "C ^ ^ b ^S9^ U 

MS (KPi;U;fc) T*tt559nmlcMOf-j5';6SMfebtHfe 1 ^ HI Do KPfi 
578nm t'->5' ^Srt>o#^(c||V>m^d5^ie) b^Xlfc (SS), 



18 



WO03104461 fhttp://wvw.getthepatentxom/Loqin.doq/$mflnk99/Fetch/Default.dog/W0031(m61.cpc?getData=1pnum 20 of 33 



WO 03/104461 PCT/JP03/07337 

^mm^n (kp) (o&n 

mum± ik%m± ^/i^m^mm. pH^sa r^/mw^ 

559nm 578nin 61150 (559nm) 0. 01> tiiV 2 2 9 

(2) pum^i^om^ 

mm(D-rm(Dmmw^x-w&M<omu^^^ h/vsrso^ufc (1112)0 

pH4. 5 : g^ig/^y7T- 
pH6 : mS^'^yyT — 

pH7. 8 : HEPES/^5/7T — 

pH9. 10 : 

^^m^i.^. ■^'^f-^V^V^^i^ (Cnidopus japonicus) SjfeOtf^^^fe 



1 

I: 
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1. ^^f-y{V^l/f-^i; (Cnidopus japonicus) S5l5(DTIBO#t4^^-t" 

( 1 ) WSMi^^^ii^ 5 5 9 n m-X?fc t) > ^^fe^l^^C^gcft 5 7 8 n mX'fe S ; 

(2) 5 5 9nmfc*3Jt'5^/VM#ilt;65 6 1 1 5 ; 

(3) *^Jt5iW0. 0 l7|^^T-fe5 ; 

( 4 ) 3feP^t5i#tt<^ P H^gtt:^^ p H 4 ~ 1 0 -CS^T-fe § : 

( a ) iB^J#^ 1 J-lB^f^T 5 y ^iB^J ; Xf*s 

( b ) iB^iJ#-^ 1 OT«oT $ /@?ia^Jlc*3VNT 1 t--hWM(n>T % J m(DiK^. 

3. ft*^lXf*2ra^OMeRtr=-Ki-§DNAo 

4. £JlT<^^^^*><^DNA„ 

(b) ia?ij##i icia^oT ^ y ^ia2^J^w*5v^-c i ;6^feM<^T ^ 

( a ) iB»-§- 2,IC|E«0:^S@H^IJ ; 

( b ) ia?iJ#-^ 2 \z.'^m<om^WMV:.ii\'^X l b!lc^oilS<^:5^5^s E^tJ« 
6 . ft^«4Zf4 5 l^|SifeODNA<lr^1-^iia^^;t-<iJ^ iJ'-o 

7 . ft 4 xt* 5 icfs^wD N AXttif ^« 6 {cfEm<^«a^ife;i'<^ ^ - 

20 
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FRET (^)t*Bi^^/^^-i^^) m^n^^t^wmt-t^s ^m.mB<^no^ 
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g|3 

KP 



1.2 r 




300 400 500 600 
nm 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Oiromo protein 
<130> A31348A 
<160> 12 



<210> 1 

<211> 229 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Met He Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 ■ 

Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 110 

Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 
115 120 125 

1/7 

I 
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Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

Glu Met Uu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 190 

His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

Ala Pro Ser Lys His 
225 



<210> 2 
<211> 690 
<212> DNA 

<213> Cnidopus japonicus 
<400> 2 

atg get tea atg att aaa gac gtt atg cgc ttc aag atg aac atg gaa 48 
Met Ala Ser Met He Lys Asp Val Met Arg Phe Lys Met Asn Met Glu 

1 5 10 i5 

ggg acg gtt aac ggc cac cac ttc aag tgt gaa get gat gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Ala Asp Gly Glu Gly 

20 25 30 

aag cca tat gaa ggg act caa etc gga aga ata agg gtc acc gaa ggc 144 
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Lys Pro Tyr Glu Gly Thr Gin Leu Gly Arg He Arg Val Thr Glu Gly 

35 40 45 

ggg cca ttg ccg ttt tct ttc gac ate ttg teg act tgc act eaa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Ser Thr Cys Thr Gin Tyr 

50 55 60 

gga age aag ace atg ate aag cat ttg tec ggg att cea gac tae ttt 240 
Gly Ser Lys Thr Met He Lys His Leu Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag eag tct ttt cca gaa gga ttc acc tgg gaa agg aac.aca ate tat 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Asn Thr He Tyr 

85 90 95 

gag gat ggt ggt cac etc aca get cac caa gac act agt ett aag gga 336 
Glu Asp Gly Gly His Leu Thr Ala His Gin Asp Thr Ser Leu Lys Gly 

100 105 110 

gat tgc ctg ate tat aaa gtg aaa gtc ctt gga ggt aat ttt ect gee 384 
Asp Cys Leu He Tyr Lys Val Lys Val Leu Gly Gly Asn Phe Pro Ala 

115 120 125 

aat ggc ect gtg atg cag aag aag age aaa gga tgg gaa ccc tgt ace 432 
Asn Gly Pro Val Met Gin Lys Lys Ser Lys Gly Trp Glu Pro Cys Thr 

130 135 140 

gaa atg ctt tat cca cgt gat gga gtg ctt tgt ggc caa aca ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gea ctt aaa tgc gee aat ggt aaa aat ctg act tgc cag eta aga tct 528 
Ala Leu Lys Cys Ala Asn Gly Lys Asn Leu Thr Cys Gin Leu Arg Ser 

165 170 175 

act tae agg tec aga aaa eaa gcc agt gca ttg cag aca cca ggc ttc 576 

3^ 
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Thr Tyr Arg Ser Arg Lys Gin Ala Ser Ala Leu Gin Thr Pro Gly Phe 

180 185 . 190 

cat ttc gga gac cat cgt att gag ata etc aag gaa gca gag ggg ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Gly Gly 

195 200 205 

aat tac ttt gag cag cac gaa aca tea gtc gee agg tac tgt gat gtt 672 
Asn Tyr Phe Glu Gin His Glu Thr Ser Val Ala Arg Tyr Cys Asp Val 

210 215 220 

gee ccg tea aag cae tga 690 
Ala Pro Ser Lys His 
225 



<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

gaaggrtgyg tcaayggrca y 21 . 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

4/7 
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<400> 4 

acvggdccat ydgvaagaaa rtt 23 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

atagatcagg caatctccc 19 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

5/7 
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20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggtgagctgt gaggtgacca 20 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

caccgeiaggc gggccattgc 20 

<210> 10 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

6/7 
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<400> 7 

ggccacgcgt cgactagtac 
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<400> 10 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

cgggatccga ccatggcttc aatgattaaa g 31 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

ccggaattct tagtgctttg acggggcaac ate 33 
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